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(54) Ethoxylate mixture and a cleaning composition for liard surfaces containing tiie etiioxylate 
mixture 

(57) The present invention relates to a mixture of 
ethoxylated 2-ethyl hexanol with a narrow distribution of 
ethyleneoxy units and a low content of unreacted 2-ethyl 
hexanol and use of the ethoxylate mixture In alkaline 
compositions for cleaning of hard surfaces. The ethoxy- 
late mixture has surprisingly low foaming and a good 
cleaning effect. Also a cleaning composition In concen- 
trated form containing 1-10% by weight of the ethoxy- 
late mixture Is described. 
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Description 

Tlie present invention relates to a mixture of ethoxylated 2-ethy1 hexanol with a narrow distribution of ethyleneoxy 
units and a low content of unreacted 2-ethyl hexanol and use of the ethoxylate mixture in alkaline compositions for 

5 cleaning of hard surfaces. 

In the cleaning of hard surfaces, it is a well-known problem that the cleaning tenside often has too high foaming, 
which results in a number of drawbacks. For instance, the cleaning effect is reduced by high foaming. Besides, high 
foaming may result in foaming over and increase the need of rinsing. Attempts have previously been made to solve 
these problems, for instance, by using as cleaning tensides low-foaming nonionic surfactants, such as ethoxylate of 

10 straight alcohols having 10-18 carbon atoms, the ethoxylates optionally being terminally blocked with lower alkyi groups 
or being further alkoxylated with one or more moles of propylene oxide and/or butylene oxide per mole of hydroxyl. The 
terminal blockings, however, result In a reduction of the cleaning effect and a lower degree of biological degradability. It 
is also known to add antifoaming compounds, such as monoalcohols. The above-described nonionic surfactants cer- 
tainly have low foaming compared with other surfactants, such as anionic surfactants, but further improvements are 

15 desirable in order to satisfy the requirements that are placed on alkaline compositions for cleaning of hard surfaces. 

It is also known to use lower branched alcohols. Thus. WO 94/1 1331 discloses that 2-propyl heptanol can advan- 
tageously be used to prepare ethoxylate having a good cleaning effect and low foaming. 

The most easily accessible primary alcohol with branching in 2-position, 2-ethy1 hexanol, has also been prepared 
for the preparation of ethoxylate for use in alkaline components intended for the cleaning of hard surfaces. In conven- 

20 tional ethc»cylation by using alkali, such as KOH and/or NaOH. a reaction product having high contents of unreacted 2- 
ethyl hexanol is obtained. The presence of 2-ethyl hexanol in the ethoxylate promotes both an improved cleaning effect 
owing to its solubilising capacity and a reduced degree of foaming. However, the foaming of the ethoxylate, despite the 
presence of 2-ethyl hexanol. is too high, at the same time as the presence of 2-ethyl hexanol also in low contents results 
in a most unpleasant smell, which makes the 2-ethyl hexanol ethoxylate, not being commercially used to any consider- 

25 able extent. 

Owing to 2-ethyl hexanol being easily accessible and easily biologically degradable, there is a desire to try to use 
an ethoxylate mixture based on 2-ethyl hexanol as surfactant in cleaning conpositions for hard surfaces. This requires, 
however, that the foaming of the mixture can be reduced and the problem of smell can be eliminated while a good clean- 
ing effect is achieved. 

30 It has now surprisingly been found that K is possible to achieve this object by using as surfactant a mixture of ethox- 
ylated 2-ethyl' hexanol of the general formula 

C4H9CHCH20 ( C2H4O) „H ( I ) 

35 C2H5 



wherein n has an average value of 1 .9-7, preferably 2.5-5. the ethoxylate containing 2-ethyl hexanol in a content of at 
most 0.5% by weight, preferably at most 0.2% by weight, the ethoxylate being obtained by the ethoxylation reaction 

40 being carried out in the presence of an ethoxylation catalyst, which yields a narower distribution of the number of eth- 
yleneoxy units than is obtained with KOH or NaOH as ethoxylation catalyst. The ethoxylation with a catalyst which gives 
a narrow ethyleneoxy distribution also results in a low content of 2-ethyl hexanol. This content is then further reduced 
by conventional treatment, for instance by distillation or evaporation, to a content below 0.5, which is so low as not to 
cause any disagreeable smell. From experience one would expect that the foaming of the ethoxylate mixture would 

45 increase significantly, since the content of 2-ethyl hexanol has been reduced to a considerable extent, but it has been 
found instead that the foaming capacity is reduced significantly while the cleaning capacity is maintained or improved. 

This surprising effect will probably also be associated with the use of a catalyst, which yields a narrow distritxjtion 
of the number of ethyleneoxy groups. Examples of suitable catalysts which yiekJ a narrow distribution are zeolites, 
hydrotalcite, Ca(0H)2, Ba(0H)2, Sr(0H)2, boron trif luoride, tin tetrachloride, aluminium tripropylene oxide and magne- 

50 sium diethylene oxide. The reaction is carried out in a conventional manner in the presence of catalytic amounts, usually 
0.5-3% by weight of the catalyst and in the absence of free water for reducing the amount of by-products at a temper- 
ature between 80" and 180*^0. 

The ethoxylate mixture according to the invention is suitable to be included in compositions for cleaning hard sur- 
faces, such as for degreasing or washing. Particularly good results are achieved in connection with degreasing of 

55 painted or unpainted metal surfaces and glass surfaces. Good results have also been achieved when cleaning process 
equipment and premises in the foodstuff industry, for instance in the dairy industry, slaughter-house industry, fish indus- 
try and beer industry. Here the combination of low foaming and a good cleaning capacity in respect of protein and fatty 
dirt has been found to be of great valua Another field of application is the cleaning of sanitary equipment. 
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The present invention also relates to a cleaning agent, which in concentrated form contains 

a) 1-10%. preferably 2-10% by weight of an ethoxyiate mixture according to the invention, 

b) 0.3-15%, preferably 1-10% by weight of a solubilising agent, 
5 c) 0-30%, preferably 1 -1 5% by weight of a complexing salt. 

d) 0-20%, preferably 1 -10% by weight of an alkalising agent or 0-50%, preferably 1 -40% by weight of an acidifying 
agent, and 

e) 40-98.7%, preferably 50-96% by weight of water. 

10 As a rule, the concentrate has a pH of 1 -1 3. When used for removal of fat. proteins or hydrophobic particulate soil, pref- 
erably alkaline concentrates having a pH of 8-13 are used, while for cleaning which comprises dissolution of lime or 
rust, concentrates having pH values of 2-6 are preferred. Before use, the concentrate is diluted with water 4-100 times 
its weight. 

The solubilising agent is suitably present in the form of ionic or nonionic surfactants. Examples of suitable anionic 

IS solubilising agents are paratoluenesulphonic add, phosphate esters, such as monoalkyi- and/or dialkylphosphate 
esters; cationic surfactants, such as quaternary mono- or difatty alkyi amine ethoxylates; nonionic surfactants, such as 
fatty alkyI ethanol amide ethoxylates and alkylglycosides; and amphoteric surfactants, such as alkali salts of alkyI 
amphopolycartx)xy glycinate, alky! aminoproprionate, alkyI amphopolycarboxy proprionate, aikyi amphocartx)xy glyci- 
nate and alkyI iminodiproprionate or corresponding amphopolycartx)xy compounds, in which at least one alkyI group 

20 has been replaced with an acyl group. Preferred solubilising compounds are those containing at least one all^ group 
or acyl group having 8-18 carljon atoms. 

Examples of suitable complexing salts are EDTA, NTA, citrate, normal potassium pyrophosphate, while the alkalis- 
ing agents usually are metasilicate. disilicate, alkali, inorganic polyphosphates and inorganic cartx>nates. The alkalising 
agents are added in such an amount that the pH of the concentrate suitably is 8-13. As acidifying agent, use can be 

25 made of hydrochloric acid, citric acid, phosphoric acid and acetic acid. An add deaning agent usually contains no com* 
plexing salt or just a small amount thereof, for instance less than 5% by weight. 

In addition to the above-mentioned components, the composition may also contain other deaning surfactants than 
ethoxyiate mixtures, such as anionic surfactants. Examples are alkyI sulphate, alkyI ether sulphate, alkyI benzene sui- 
phonate, a-olefin sulphonate and alkyI glyceryl sulphonate, which contain a hydrocaitx>n residue having 8-20 carbon 

30 atoms. Moreover, the composition may also contain nonionic non-surfactant solubilising agents, enzymes, pH-control- 
ling agents, bactericides, perfumes, colorants and viscostty-controlling additives and other components usually appear- 
ing in cleaning concentrates. 

The invention will be further illustrated by way of the following Examples. 

35 Example 1 

0.5 kmole of 2-ethyl hexanol and 1 .5% by weight, based on the alcohol, of KOH or Ca(0H)2 were charged into an 
ethoxylation reactor. The latter Is a catalyst which gives a narrow distribution of ethylene oxide. The reactor was rinsed 
with nitrogen gas, whereupon the reactor was evacuated and the temperature increased to lOO^'C and ethylene oxide 
40 was charged continuously In a total amount of 1 .00, 1 .25, 1 .50, 2.00 or 2.25 kmole. After completion of the reaction, the 
catalyst was neutralised. Part of the ethoxyiate mixtures were then subjected to distillation for removal of unreacted 2- 
ethyl hexanol to contents below 0.2% by weight. The undistilled and distilled ethoxylates were then subjected to analy- 
sis by gas chromatography and mass chromatography. In respect of their composition, the following results were 
obtained. 

45 



Table 1 



Ethoxyiate 


mole EO/mole alcohol 


Catalyst 


Distillation 


Content of 2-ethyl hexa- 
nol 


1 


2.0 


KOH 


Yes 


0.1 


2 


2.0 


KOH 


No 


20 


3 


2.0 


Ca(0H)2 


No 


10 


4 


2.0 


Ca(0H)2 


Yes 


0.1 


5 


2.5 


KOH 


Yes 


0.1 


6 


2.5 


KOH 


No 


15 
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Table 1 (continued) 



Ethoxyiate 


mole EO/mole alcohol 


Catalyst 


Distillation 


Content of 2-ethyl hexa- 
nol 


7 


2.5 


Ca(0H)2 


No 


8 


8 


2.5 


Ca(0H)2 


Yes 


0.1 


9 


3.0 


KOH 


Yes 


0.1 


10 


3.0 


KOH 


No 


12 


11 


3.0 


Ca(0H)2 


No 


5.0 


12 


3.0 


Ca(0H)2 


Yes 


0.1 


13 


4.0 


KOH 


Yes 


0.1 


14 


4.0 


KOH 


No 


6 


15 


4.0 


Ca(0H)2 


No 


2 


16 


4.0 


Ca(0H)2 


Yes 


0.1 


17 


5.0 


KOH 


Yes 


0.1 


18 


5.0 


KOH 


No 


5 


19 


5.0 


Ca(0H)2 


No 


1 


20 


5.0 


Ca(0H)2 


Yes 


0.1 



25 

The ethoxylates according to the invention are numbered 4, 8. 12. 16 and 20. 
Example 2 

30 A number of cleaning compositions intended for cleaning of hard surfaces were prepared. The basic formulation 
was as follows: 

5% by weight of one of the alkoxylates numbered 1-20 in Table 1 
6% by weight normal potassium pyrophosphate 
35 4% by weight sodium metasilicate • 5 H2O 

2.5-6% by weight of quaternary fatty amine ethoxyiate. 

The amount was adjusted such that a clear concentrate was obtained. 

Balance water. 

40 The prepared concentrates, which had a pH of about 13, were then diluted with 100 parts by weight of water, and 
the foaming of the diluted solutions was then tested at 20**C and 40^*0 by vertically rotating a 500 ml measuring cylinder, 
which had been filled with 200 ml of one of the solutions, at 40 revolutions/min. The foam volume was then measured 
immediately arxJ after 1 min. The following results were obtained. 

45 

Table 2 



Ethoxyiate 


Fatty amine ethoxyiate % 
by weight 


Foaming, ml 






20^C 


40»C 






0 min 


1 min 


0 min 


1 min 


1 


4 


105 


10 


10 


5 


2 


4.5 


10 


0 


10 


0 


3 


6 


40 


0 


50 


0 


4 


6 


40 


0 


40 


0 
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Table 2 (continued) 



5 



10 



IS 



20 



30 



Ethoxyiate 


Fatty amine ethoxyiate % 
by weight 


Foaming, ml 






20«C 


40*C 






0 min 


1 min 


0 min 


1 min 


5 


4 


160 


160 


230 


200 


6 


4.5 


70 


0 


40 


0 


7 


5.5 


50 


5 


40 


7 


8 


5 


60 


5 


35 


10 


9 


4 


180 


170 


250 


230 


10 


4.5 


100 


10 


75 


5 


11 


5 


45 


3 


45 


5 


12 


4 


25 


0 


20 


0 


13 


2.5 


190 


175 


190 


180 


14 


4 


120 


90 


120 


50 


15 


4 


20 


0 


20 


0 


16 


3.5 


45 


2 


30 


5 


17 


3 


130 


120 


130 


120 


18 


3 


130 


140 


130 


40 


19 


3 


30 


3 


30 


0 


20 


3 


20 


0 


20 


0 



As appears from the results, formulations containing an ethoxyiate mixture according to the invention, i.e. formula- 
tions 4, 8, 1 2, 1 6 and 20, yielded surprisingly low foam heights throughout, especially compared with formulations 1 . 5, 
9, 13 and 17. which contained ethoxylates having a low content of unreacted alcohol and prepared with KOH as cata- 
35 lyst. 

Example 3 

In the same manner as in Example 2, various ethoxyiate compositions and their effect on foaming were tested. The 
40 compositions, which had a pH of about 1 3, corresponded to the formulations in Example 2, with the exception that the 
quaternary fatty amine ethoxyiate was replaced with 3-8% by weight of the amphoteric compound octyt iminodipropion- 
ate. 

The following results were obtained. 

45 

Table 3 



50 



55 



Ethoxyiate 


Propionate. 40% % by 
weight 


Foaming, ml 






20*»C 


40«C 






0 min 


1 min 


0 min 


1 min 


1 


6 


130 


130 


100 


100 


4 


8 


10 


0 


10 


0 


5 


5 


60 


60 


30 


15 


8 


8 


15 


0 


5 


0 
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Table 3 (continued) 



5 



TO 



15 



Ethoxylate 


Propionate, 40% % by 
weight 


Foaming, ml 






20^C 


40*^0 






0 min 


1 min 


0 min 


1 min 


9 


4 


80 


60 


80 


80 


12 


5.5 


20 


0 


20 


5 


13 


3.0 


120 


120 


120 


120 


16 


3.5 


20 


3 


15 


3 


17 


3 


90 


60 


90 


60 


20 


3 


5 


0 


5 


0 



As appears from the results, the ethoxylate mixture according to the invention, i.e. 4, 8, 12, 16 and 20, has signifi- 
cantly better results than the corresponding ethoxylate mixtures obtained with KOH as catalyst 

20 

Example 4 

In the same manner as in Example 3, foaming tests were performed except that the amphoteric compound in the 
formulation in Example 3 was replaced with the anionic compound decyl phosphate In an amount of 3.5-1 0% by weight. 
25 The concentrate had a pH of about 1 3. 
The fbilowing results were obtained. 



Table 4 



30 



35 



45 



Ethoxylate 


Phosphate. 43%% by 
weight 


Foaming, ml 






20«C 


40°C 






0 min 


1 min 


0 min 


1 min 


5 


5 


150 


150 


150 


150 


8 


10 


130 


130 


130 


130 


9 


5 


170 


170 


170 


170 


12 


6 


130 


130 


30 


15 


13 


3.5 


120 


120 


90 


90 


16 


5.5 


100 


100 


50 


50 


17 


4.5 


150 


150 


150 


150 


20 


4.5 


110 


110 


80 


30 



As appears from the results, the ethoxylate mixture according to the invention gave lower foaming than the refer- 
ence products. The comparatively high foaming of the formulations depends on the fact that the solubilising agent, the 
50 decyl phosphate, is foaming. 

Examples 5-7 

Vertically arranged, painted iron plates soiled with mineral oils, cartx)n black, salts arxl mud were subjected to the 
55 application of formulations according to Examples 2, 3 and 4, where the concentrate had been diluted with 19 parts of 
water. After 2 min, the plates were rinsed with water, whereupon the reflectance of the surfcice after soiling and cleaning 
was measured. 

The following results were obtained. The reflectance after cleaning is indicated as % of the reflectance before soil- 
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ing. 



Tables 



10 



15 



20 



25 



30 



35 



Ethoxyiate 


Reflectance, % 




Formulation Example 2 


Formulation Example 3 


Formulation Example 4 


5 


80.9 


80.4 


81.4 


8 


81.9 


81.9 


85.5 


9 


72.6 


74.5 


81.0 


12 


73.6 


78.0 


82.1 


13 


72.0 


73.6 


78.2 


16 


71.9 


77.2 


81.6 


17 


68.5 


72.6 


80.8 


20 


77.5 


76.4 


80.2 



As appears from the results, formulations 8. 12, 16 and 20 according to the Invention have an equivalent or better 
cleaning effect than the reference formulations. 

Claims 

1 . A mixture of ethoxylated 2-ethyl hexanol, characterised in that it has the general formula 

C^HjCHCHjOCCaH^Oj^H (I) 

I 

C2H5 

wherein n has an average value of 1 .9-7, the ethoxyiate containing 2-ethyl hexanol in a content of at most 0.5% by 
weight, the ethoxyiate being obtained by the ethoxylation reaction being carried out in the presence of an ethoxy- 
lation catalyst, which yields a narrower distribution of the number of ethyleneoxy units than is obtained with KOH or 
NaOH as ethoxylation catalyst 



2. A mixture as claimed in claim 1 . characterised in that n has an average value of 2.5-5. 

40 3. A mixture as claimed in claim 1 or 2. characterised in that the content of 2-ethyl hexanol is at most 0.2% by weight. 

4. A cleaning agent, characterised in that. In concentrated form, it contains 

a) 1-10% by weight of an ethoxyiate mixture as claimed in claim 1, 2 or 3. 
45 b) 0.3-1 5% by weight off a solubilising agent. 

c) 0-30% by weight of a complexing salt. 

d) 0-20% by weight of an alkalising agent or 0-50% by weight of an acidifying agent, and 

e) 40-98.7% by weight of water. 

50 5. A cleaning agent as claimed in claim 4. characterised In that it contains 

1 -15% by weight of an alkalising agent as component d) and 
1 -1 0% by weight of component c) 
and has a pH of 8-13. 

55 

6. A cleaning agent as claimed in claim 4 or 5. characterised in that the solubilising agent consists at least partly of 
a quaternary fatty alkyl amine ethoxyiate. 
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7. A cleaning agent as claimed in claim 4, characterised in that it contains 1 -40% by weight of an acidifying agent as 
component d) and 0-5% by weight of component c) and has a pH of 1 -6. 

8. Use of an ethoxylate mixture as claimed in claims 1 -3 in compositions for cleaning of hard surfaces. 

9. Use as claimed in claim 8 for degreasing of painted or unpainted metal surfaces. 

10. Use as claimed claim 8 fbr cleaning of process equipment in the foodstuff Industry. 
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